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these are seldom defined in detail, only actual trial will show
whether a sand is sufficiently refractory for use in any particular
case.
In the broad sense, the word " refractory " is used to denote
(i.) resistance to any temperature to which a material is likely
to be exposed ; (ii.) resistance to any pressure likely to be put on
it by adjacent masonry, or by the contents of the furnace ; (iii.)
resistance to the cutting and abrasive action of flame, flue-dust,
and any other materials with which it may come in contact,
including accidental blows from a poker or clinkering iron; (iv.)
resistance to such sudden changes in temperature as are unavoid-
able in ordinary furnace practice ; and (v.) uniform expansion or
contraction within reasonable limits.
Few refractory sands fulfil all these requirements under very
severe conditions, and the user must, therefore, decide to what
extent he will forego some of the (to him) less important require-
ments. To a very large extent this method of " compromise"
depends on local circumstances for success, and without full details
no satisfactory guidance can be given. It must also be remembered
that the skilful use of the materials and the construction of the
furnace also play an important part in the lasting qualities of
the sand.
The chemical composition of the refractory sand must be
adapted to the reactions which occur when it is used. Most natural,
refractory sands are siliceous, and so can only be used where the
reactions occurring in the furnace, or location where they are used,
do not have any adverse effect on the material. Some other natural
sands, such as zircon sands, etc., may be used in special cases.
Various artificial sands, such as carborundum fire-sand (p. 86),
may also be employed as refractory sands. Mixtures of sands may
sometimes be employed in preference to single ones.
In selecting a refractory sand for any particular purpose, it
must always be remembered that the substances with which the
material comes into contact when heated will play an important
part in the resistance it offers to heat. Thus, a siliceous (acid)
sand will be destroyed rapidly if heated in contact with a base,
such as lime. The two will react with each other to form a fresh
compound which is much less heat-resisting than either the acid
or the base taken separately. Similarly, a basic sand, such as
zircon sand, will be attacked if brought into contact with an acid
material at a high temperature, a fusible compound being formed
which will rapidly destroy the furnace and the sand.
Hence, refractory sands may be divided into three classes :
(a) Acid sands, including all sands rich in silica and siliceous
materials.
(6) Neutral sands, including carborundum fire-sand.
(c) Basic sands, such as zirconia sand, powdered magnesia, etc.
Acid sands, in order to be refractory, must consist almost wholly
of pure silica. The presence of small quantities of other minerals,
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